Introduction
For coherent detection of optical fields scattered by atmospheric particles the Doppler lidar signal is the sum of a large number of random variables. So in terms of statistics three questions are of interest both from the purely theoretical point of view and from the practical one. What kind of the Doppler lidar signal statistics in the turbulent atmosphere? Can we use the central limit theorem in the analysis of the Doppler lidar signal statistics? What is the main reason for the difference of the Doppler lidar signal statistics from the Gaussian one?
Doppler Lidar Signal
In the single scattering approximation the aerosol signal can be written in this form [1] 
where    n
is coordinate of m'th particle, 
Atmospheric Models
We assume that coordinates of particles, wind velocity and number of particles are independent in statistic terms. Particles are distributed uniformly and independently in scattering volume at initial time. The law of fluctuations of particles number is Poisson distribution, and a distribution law of velocity obeys a law of normal probability distribution [2] . Therefore radial wind velocity 
obeys a law of normal probability distribution too:
where
is structural tensor of fluctuations of wind velocity field. For homogeneous and isotropic turbulence and for exponential model [2] correlation tensor of fluctuations of wind velocity field has the following form
where e and l are turbulent kinetic energy and scale of turbulence respectively. For homogeneous and isotropic turbulence mean radial wind velocity, variance and structural function of radial wind velocity fluctuations are defined by
(10)
Statistical Characteristics of Signal
We assume that there are a large number of particles in scattering volume and they are homogeneous ( A A m  ). For We show that the statistical independence of the particles from each other does not hold in the turbulent atmosphere. We calculate the correlation function of position of two particles using Eq. (2). These calculations lead us to the following equation
Homogeneous and Isotropic Turbulence
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